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Abstract. Dogs with progressive chronic renal failure register hematological alteration of different 
intensities reflected on the complete blood count parameters. Dogs with CKD typically present 
normochromic, normocytic,  hypo/aregenerative anemia, induced by conjunctive substitution 
phenomenon in renal parenchyma level with reduced erythropoietin secretion in this level(1). The 
purpose of this study was to evaluate changes in hematological parameters on a number of 12 dogs 
withCKD. Additional, leucocyte series components were evaluated. This study correlated 
hematological parameters (red blood cells and white blood cells) with parameters that reveal and 
characterize the level of renal functional alteration in CKD (blood urea nitrogen, creatinine, 
phosphorus, sodium and potassium) with dynamic evaluation. In 10 out of 12 individuals, an alteration 
in hematological profile elements by decreased levels (hypochrome anemia)with hematocrit values 
that varied between 15.2% and 33.5% and a decrease in hemoglobin levels between 6.4 and 11.7 
g/dl.Platelets number was near the upper limit and in severe cases, in 2 dogs (16.66%) were over 682 
K/µL. White blood cells series registered inconstant and uncharacteristic modifications correlated 
mainly with etiopathogenetic inductor context such as lymphopenia in 4 dogs (33.33%) varying from 
24.58 and 39.6 K/µL, granulocytes increased levels in 3 out of 12 dogs (25%) varying between 14.7 – 
16.2 K/µL and an increase in lymphocytes over monocytes ratio in 4 out of 12 dogs (33.33%) with 
values between 14.2 – 23.4*10⁹/L. Complete blood count in CKD provides useful information about 
the progress of the disease as well as anemia type appreciation offering additional information for 
therapeutic protocol adjustment for amending induced hematological consequences.  
 




Dogs with progressive chronic renal failure register hematological alteration of different 
intensities reflected on the complete blood count parameters. In case of chronic nephropathies, 
anemia is usually normochromic and normocytic but with a very small reticulocytes number and 
reduced hematocrit. (Falca C. et al., 2011).  
Anemia in chronic kidney disease is induced by conjunctive substitution phenomenon in 
renal parenchyma level with reduced erythropoietin secretion in this level (Codreanu M.D, 2008). 
Erythropoietin is produced primarily in the peritubular interstitial cells of the inner renal cortex 
and outer medulla in the kidney (Erslev AJ., Besarab A., 1997). As kidney disease progresses, 
there are fewer erythropoietin-producing cells within the kidneys. ( Lulich JP., et al. 1992)   
Uremia is known to decrease red blood cell survival, but the pathophysiology is unclear 
and most likely multifactorial. (Weiss G. and Goodnough LT., 2005). Low-grade hemolysis of 
red blood cells increases as uremia progresses.( Erslev AJ, Besarab A., 1995). Chronic renal 
failure can be associated with lymphopenia, which reflects the effects of endogenous 
glucocorticoids or stress of chronic disease (Jane Robertson and M. Alexis Seguin, 2006).  
The aim of this study was to correlate hematologic parameters values from the 
hematologic analysis with elements that reveal and characterize the level of chronic renal 
functional alteration such as blood urea nitrogen, serum creatinine, urine specific gravity taking 
into consideration clinical sign intensity in twelve dogs with diagnosed chronic kidney disease.  
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MATERIALS AND METHODS 
 
Twelve dogs, patients of the Clinic of Veterinary Medicine Faculty Bucharest, 
previously diagnosed with chronic renal failure were assessed in this study. Diagnosis of 
chronic kidney disease in all of the dogs was established by routine serum biochemistry 
analysis with continuous increase in blood urea nitrogen and creatinine levels in conjunction 
with patient history, clinical findings, urinalysis and ultrasonographic examination. 
The group contained 8 females and 4 males from different breeds, all neutered, with 
an average age of 11.2 years (from 7 to 16 years). Patient blood samples were collected 
from the cephalic vein by venipuncture in EDTA tubes for hematologic examination and 
standard tubes without anticoagulant for biochemical examination. In some severe cases, 
blood samples were collected after treatments with fluids, antiemetic and H2 receptor 
antagonist medication. Hematologic examinations were carried out immediately after 
collection on an IDEXX VetAutoread Machine. Blood sample analysis was carried out 
inside the laboratory of Veterinary Medicine Faculty Clinic Bucharest.  
Analysed hematologic parameters by the IDEXX VetAutoread machine were 
represented by: hematocrit (HCT), hemoglobin (HGB), reticulocytes (RETIC), white blood 
cells (WBC), neutrophils (NEU), eosinophils (EOS), granulocytes (GRANS), lymphocytes 
over monocytes (L/M) and platelets (PLT). Biochemical evaluation of renal function 
alteration was carried out on an IDEXX VetTest Chemistry Analyzer with evaluation of 
serum parameters such as blood urea nitrogen and creatinine. Additionally, urine specific 
gravity was determined in all patients with a handheld refractometer. 
 
 
RESULTS AND DISCUSSIONS 
 
A number of 12 dogs with progressive kidney disease were assessed, inside the Clinic 
of the Faculty of Veterinary Medicine Bucharest by studying results from the hematologic 
analysis in conjunction with serum parameters characteristic for kidney functional alteration 
(blood urea nitrogen and creatinine). Clinical signs varied from moderate such as inapetence, 
vomiting to severe in 2 cases with hypothermia and neurodepresive syndrome.  
Increased levels in serum creatinine(3.4 to 9.7 mg/dl) and blood urea nitrogen (47 to 
larger than 130 mg/dl) were noticed in all of the dogs taken into study. In 10 out of the 12 
(83.33%) dogs taken into study, an increase in hematocrit levels was noticed with values 
ranging from 15.2% to 33.5% and a decrease in hemoglobin levels was noticed in 10 out of 12 
dogs (83.33%) with values ranging from  6.4 to 11.7 g/dl. Platelets levels were near the upper 
limit, and in severe cases, in 2 dogs (16.66%) registered platelets values were over 682 K/µL. 
White blood series assessment revealed inconstant and uncharacteristic modifications 
correlated mainly with the etiopathogenetic inductor context such as lymphopenia in 2 dogs 
(33.33%) and lymphocytosis in 2 dogs (33.33%). Granulocytes  levels were increased in 3 out 
of 12 dogs (25%) varying between 14.7 – 16.2 K/µL and an increase in lymphocytes over 
monocytes ratio in 4 out of 12 dogs (33.33%) with values  varying between 14.2 – 23.4*10⁹/L. 
There was a direct correlation between the degree of anemia and the extent of CRF 
as assessed by serum creatinine concentrations which aided in establishing the extent of the 
chronic renal failure. The extent of chronic kidney disease correlated with the degree of 
anemia as reported in a previous study (Lesley G. King, 2008). Changes in white blood series 
were an inconstant find amongst the dogs taken into study which didn’t the intensity reported 






Biochemistry and hematology results in 12 dogs  
with chronic kidney disease (mean ± standard deviation) 
 
Parameters Units Dogs Range 
Number  12  
Creatinine mg/dl 5.98 ± 2.2 0.5-1.8 
Blood urea nitrogen mg/dl 75 ± 25.8 7 – 27 
Hematocrit % 27.10 ± 8.4 37.0 – 55.0 
Hemoglobin g/dL 9.75 ± 2.2 12.0 – 18.0  
White blood cells K/µL 17.16 ± 11.9 6.00 – 16.90 
Granulocytes K/µL 10.39 ± 3.6 3.3 – 12.00 
Lymphocytes/Monocytes *10ˆ9/L 8.27 ± 5.5 1.1 – 6.3 
 
Dogs with severe clinical signs had shown decreased white blood cells levels in 
hematologic examination. Normochromic, normocytic anemia was the most noted 
hematological change in patients with chronic kidney disease as related in previous studies 
(Simona Kralova, 2010), (King LG, 2008), (Jane Robertson, 2006). Further histopathologic 




Complete blood count in CKD provides useful information about the progress of the 
disease as well as anemia type appreciation offering additional information for therapeutic 
protocol adjustment for amending induced hematological consequences. Nonregenerative 
anemia represents a common finding in chronic kidney disease pathology in dogs 
Lymphopenia in dogs with chronic kidney disease might suggest that infection in 
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